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ABSTRACT
Background and objective: The Kingdom of Saudi Arabia has recently faced many man-made and natural disasters. Since
disaster victims are transferred to hospitals, nurses are among the first health care providers to respond to an emergency. Therefore,
to improve disaster management it is essential to examine the current state of nurses’ preparedness. The aim of the study was
attempts to determine the disaster preparedness of emergency nurses in Saudi Arabia.
Methods: The study data were collected using two survey tools from the research literature, and 72 participants were recruited
from two government hospitals in Riyadh. The response rate was 31.7%.
Results: The study revealed that most nurses understood their roles after reading the disaster plan. Although half of the
respondents had completed training in the previous 12 months, only 60% answered the item related to confidence after training.
There was a significant difference between the confidence of those who had participated in a disaster or mass casualties training
program and that of those who had not. Only 26% answered the item related to confidence after being involved in a real disaster,
and no significant difference was found between the confidence of those who had attended a real disaster or mass casualties event
and that of those who had not.
Conclusions: The study found that respondents had minimal and limited disaster experience, as reflected in their low levels of
confidence after being involved in real disaster events. This highlights the need for continued efforts to expand disaster training
and ensure that nurses are appropriately prepared.
Key Words: Emergency nurse, Preparedness, Disaster, Education, Training
1. INTRODUCTION
Disaster is unpredictable and can strike at any time and place,
severely damaging the functioning and structure of local
communities as well as the natural environment.[1] A disas-
ter occurs when a hazard threatens people’s safety and lives,
causing them to require external assistance.[2] A report from
the Centre for Research on the Epidemiology of Disasters
recorded that 6,873 natural disasters occurred worldwide
between 1994 and 2013, with 218 million people affected
every year.[3]
Whether disasters are natural, man-made or mass casualty
events, they present a significant challenge both to commu-
nities and to the organisations responsible for responding.[4]
Appropriate disaster management should be based on a clear
plan, preparedness and collaborative and effective efforts on
the part of the community and the various responding organi-
sations.[5] Health care systems, represented by hospitals, are
on the front lines of emergency response and attempt to help
∗Correspondence: Badryah Alshehri; Email: baa325@gmail.com; Address: Saudi Ministry of Health, Riyadh, King Saud Medical City, Saudi
Arabia.
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people and communities recover from disasters.[6]
When disasters occur hospitals continue to operate to provide
victims with appropriate care.[5] Preparedness should thus
involve all health care providers working in EDs, including
physicians, nurses, technicians and paramedics.[7] Nurses
are the largest working group in the hospital system.[8]
International studies have revealed nurses’ preparedness for
disaster. Several studies agree that nurses are poorly pre-
pared for disasters by their planning, education, training
and responses.[9–25] Nurses must know the relevant disaster
emergency plan to be familiar with and recognise their role
when an event requires them to respond.[9, 10, 14, 16, 24] A clear
disaster plan will inform nurses of their chain of command.
Hammad et al.[16] found that nurses were confused about
their role in disaster planning. Hammad et al.[16] found that
the participants were not adequately prepared as they lacked
disaster knowledge; they further emphasised the importance
of nurse preparedness as nurses are on the front lines when
there is a disaster. In assessing the role of nurses in disasters,
Whetzel et al.[24] found that, while the majority of respon-
dents knew that their hospital had a disaster plan, few knew
where it was located and others did not know of the existence
of a hospital disaster plan. Thus, the researchers concluded
that preparedness not only involves nurses knowing the lo-
cation of the disaster plan, but also knowing their roles in
it.
In addition, Al-Khalaileh et al.[9] found that nurses rated
themselves as poorly prepared to create and draft guidelines
for disaster and emergency planning. Nurses who knew their
disaster plan did not feel confident that their workplaces
would implement the disaster plan. Usher et al.,[22] revealed
that nurses from countries in the Asia-Pacific region were
poorly trained in emergency planning, while nurses from
Cambodia considered themselves poorly prepared to create
new guidelines and emergency plans.
Fung et al.[15] pointed out that, while the majority of nurses
knew the protocols of their disaster plan, a few nurses had
not read the plan and others did not know if they had a dis-
aster plan in the first place. In addition, less than half of
the respondents stated that they would follow the hospital
protocol, and others stated that they would wait for instruc-
tions from their supervisors before responding to disasters.
Further, Veenema et al.[26] revealed a weak relationship be-
tween nurses’ knowledge and their willingness to respond to
radiological events.
The preparedness of nurses to respond to chemical, biolog-
ical, radiological and nuclear events is an issue of global
importance. Yet, gaps in knowledge were found when inves-
tigating the education and training of nurses in these specific
areas.[9, 19] Al-Khalaileh et al.,[9] Al-Thobaity et al.[10] and
Usher et al.[22] showed that nurses were poorly prepared for
biological threats. The respondents in these three studies re-
ported that they were willing to attend education and training
sessions on disasters. Similarly, Mitchell et al.[19] revealed
that nurses were willing to receive education and training re-
garding chemical, biological, radiological and nuclear events.
In a study conducted by Rassin et al.,[21] respondents rated
themselves as having a low level of preparedness for chem-
ical and radiological disaster events. Rassin et al. asserted
that early preparation affects the ability of nurses to respond
effectively to a disaster. Veenema et al.[26] revealed that
participants in their study knew about different types of radi-
ation burns but did not know what procedures to follow. The
respondents also indicated that they need further training in
relation to exposure and protecting themselves and others
from contamination.
In an interesting study carried out to assess the future capac-
ity of nurses to respond during bushfire emergencies, Ranse,
Lenson et al.[20] found that nurses had no basic knowledge
of how to manage a bushfire emergency, having been trained
to manage disasters that rarely occurred in their area (e.g.,
mock airport incidents). They also found that nurses were
confused regarding their administrative role, and suggested
that nurses should be prepared to play various roles in disas-
ter management, especially those related to administration.
Fung et al.[15] found that participants in their study believed
disaster management training and drills to be useful. In par-
ticular, the participants agreed that disaster training should
include certain additional courses, such as first aid, basic and
advanced cardiovascular life support, infection control, ad-
vanced trauma care nursing and post-traumatic psychological
care. Other studies concluded that drills and continuous edu-
cation courses would increase nurses’ knowledge of disasters
and ensure their preparedness by increasing their confidence
and ability to manage any disaster event.[9, 10, 22]
Having found that hospital-based training was the most com-
mon source of disaster education, Hammad et al.[16] stated
that the content of education programs provided by hospi-
tals differed from one hospital to another based on the lec-
turers’ backgrounds, their qualifications and the frequency
with which they ran these sessions. Hammad et al. high-
lighted that these hospital sessions were found to meet nurses’
needs. In a study by Usher et al.,[22] participating registered
nurses (RNs) from the Asia-Pacific region reported moderate
to high levels of interest in attending educational courses.
However, RNs from Bangladesh, Bhutan, China and the
Solomon Islands reported low attendance at continuing edu-
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cation courses in disaster preparedness, and were found to
attend such courses infrequently.
All authors included in this review agreed on the importance
of disaster drills to improve nurses’ self-confidence, as a high
level of confidence is necessary to respond appropriately to
a disaster event. Manley et al.[17] found that nurses felt more
confident dealing with the victim of a cardiac emergency or
motor vehicle accident than with victims affected by chem-
ical weapons or a terrorist attack. Duong[14] indicated that
the respondents in her study reported different levels of con-
fidence regarding their preparedness for disasters and mass
casualties.
Arbon, Ranse, et al.[12] found no significant positive relation-
ship between the confidence of nurses who attended disaster
education courses and that of those who attended a real dis-
aster. The researchers added that nurses with experience in
dealing with different types of disasters were more willing
to respond to disaster events. Further, nurses who work full-
time were found to be more confident or willing to respond
than those who work part-time.
Nurses’ knowledge and perceptions of personal safety in-
fluences their confidence in responding to a radiation emer-
gency, as reported by Veenema et al.,[26] who found a positive
correlation between nurses’ baseline knowledge and their
perceptions of personal safety. Baack and Alfred[13] found
that nurses were unprepared for disasters and were not con-
fident in responding to a major disaster. Confidence was
found to be a critical attribute of those attending a real dis-
aster. For example, in a study by Usher et al.[22] nurses
from Bangladesh and Laos indicated that they were unable
to take care of disaster victims without being supervised by
a physician.
The Kingdom of Saudi Arabia (KSA) has faced many man-
made and natural disasters,[27] including floods, earthquakes
and pandemic diseases like influenza A (H1N1)[28] and Mid-
dle East respiratory syndrome coronavirus.[29] Man-made
risks with the potential to result in disaster and mass casu-
alties include religious gatherings such as Al Hajj and Al
Omrah[27, 30] and terrorist attacks.[27]
The current study aims to examine the disaster preparedness
of emergency nurses working in health services in Saudi
Arabia using the following methods:
(1) Identifying the level of education and training of emer-
gency nurses.
(2) Determining their level of confidence in responding to
a disaster.
2. METHODOLOGY
2.1 Research design
This is a descriptive study design and data was collected
using a survey.[31]
2.2 Study instrument
A survey tool incorporated questions similar to those used by
Duong,[14] Hammad et al.[16] in their studies of Australian
emergency nurses’ knowledge and perceptions of their roles
in disaster response, was developed. Permission to use the
questionnaires was granted from the primary authors. A
panel of experts in a major disaster established the validity
of the new developed survey. The survey included 23 items
and divided into three sections: 1) demographic data, 2) dis-
aster preparedness, and 3) disaster education and training
and were consistent with Saudi Arabia nursing practice and
culture (see Table 1).
2.3 Sample
This study was conducted in two hospitals located in Riyadh.
Nurses who were working in an ED at the time of data col-
lection, had at least one year’s work experience in the ED
and could read and write English were considered eligible to
participate.
2.4 Distribution and return of questionnaires
One hundred questionnaires were distributed in the EDs of
each of the two targeted hospitals. The estimated number of
ED staff nurses was 150 at Hospital A and 77 at Hospital
B, yielding a total of 227 staff. It is understood that the
questionnaire was distributed to all staff but, of the 130 ques-
tionnaires returned, 58 were excluded because respondents
did not meet the inclusion criteria for the study. The remain-
ing 72 questionnaires were completed by respondents who
met the inclusion criteria, yielding an estimated response rate
of 31.7% (see Table 2).
2.5 Demographic characteristics
The majority of the respondents were female (88.7%) with
a median age of 31 years (IQR = 28 to 39). The proportion
of non-Saudi respondents was 91.7%. The median year for
initial nursing registration was 2005 (IQR 1996 to 2008).
Most of the respondents (91.7%) worked 48 hours per week.
The majority (76.4%) had a bachelor’s degree, and 57.7%
had completed their initial nursing training somewhere other
than in the KSA. Over 70% of the respondents were RNs,
and the rest held other positions in the ED. Of those who
responded to the optional question about where they worked,
29.5% reported the paediatric ED, 22.7% reported the adult
ED and the remainder listed other ED areas (see Table 3).
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Table 1. The current study questionnaire
 
 
 
 
 
Part 1 Demographic data 
Please complete your details for the following items.  
1. Gender 
□ Male  □ Female 
2. Age…………… 
3. Nationality 
□ Saudi  □ Non-Saudi     ……………………………………Nationality (optional) 
4. What year were you first registered as a nurse?............. 
5. What qualification/s level/s have you achieved?  
□ Diploma  □ Bachelor  □ Masters       □ PhD  
6. Did you complete your initial nursing training in Saudi Arabia? 
□Yes                                              □  No 
7. Most of the time, in what emergency department do you currently work? 
………………………………………………………………… (Optional) 
8. How many hours per week are you working? 
………………………………………………… 
9. What is your current role in the emergency department? 
□ General Registered Nurse                                 □  Clinical Nurse Educator 
□ Registered Nurse Specialist                             □ Clinical Nurse Consultant 
□   Nurse Manager Clinical Nurse  
□ Other (please state)……………………………………………… 
Part 2 Disaster preparedness 
10. Do you know where your emergency department disaster plan is kept? 
□ Yes                                □ No 
11. Have you read your Emergency Department disaster plan? (for the ED response) 
□ Yes, and I understand my role in it                       □ Yes and I do not understand my role in it 
□ No                                                                          □ I did not know we had one 
12. Have you read the Major Incident Plan ( for the whole hospital response) ? 
□ Yes and I understand my role in it                        □ Yes and I do not understand my role in it 
□ No                                                                          □ I did not know we had one 
Part 3 Disaster education and training 
13. On a scale of 0 - 5, how confident do you feel that you are prepared and trained to respond to a disaster event? 
Not at all                                                                   Extremely confident                                                                                                    
0                       1                 2              3               4                      5  
14. On a scale of 0 - 5, how confident do you feel that you are prepared and trained for mass casualties?     
Not at all                                                                           Extremely confident                                                                                                                        
0                    1                       2                    3                  4                      5 
15. Have you ever been involved in a disaster exercise in your emergency department? 
□ Yes                                                            □ No 
16. When did you last attend disaster training? 
□ I have not had any                                                 □ In the last 12 months  
□ Between 12 months and 2 years                            □ More than 2 years ago  
17. In addition to the above what emergency or disaster based additional training education have you completed or are currently undertaking? 
□ Hospital education sessions                                  □ Emergency incident medical Saudi courses 
□ Online education                                                   □ Post graduate studies (e.g. on line courses) 
□ Other (pleas state)…………………………………………………. 
18. Have you received payment to attend or other financial support for the following types of disaster education by any employer in KSA?   
□ Hospital education sessions                                 □ Emergency incident medical Saudi courses 
□ Online education                                                  □ Post graduate studies (e.g. on line courses) 
□ Other (please state)…………………………………………………... 
19. Through which institution did you undertake this training? (e.g. tertiary, private organisation) 
………………………………………………………………………… (Optional)  
20. Have you, in your work experience, been involved in a disaster? 
□ Yes                                                        □ No 
If yes, please answer items a, b, and c. 
a) What was the disaster? (e.g. transport incident, natural disaster) 
………………………………………………………………………………………… 
b) Where was the disaster? 
………………………………………………………………………………………… 
c) When was the disaster? 
………………………………………………………………………………………… 
21. How often does your emergency department have disaster training (i.e. in service, lectures, desk top exercises, real-time exercises)? 
□ None                                                                      □Twice per year or more often 
□ Annually                                                                □ Once every 2 years 
□ Other (please state) .............................. 
22. On a scale of 0 - 5, how important do you think it is for nurses in the Emergency Department to have disaster training? 
Not at all                                                                    Extremely important  
0                   1                2                 3                 4                      5 
23. Any other comments/suggestions in relation to your training or potential training in disaster nursing care? 
………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………… 
Please return completed survey to the box in the staff room 
Thank you for taking the time to complete this survey. 
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Table 2. Response rate
 
 
Hospital 
Target 
population size 
Valid 
responses 
Response 
rate 
Hospital A 150 51 34% 
Hospital B 77 21 27.3% 
TOTAL 227 72 31.7% 
 
Table 3. Demographic characteristics (n = 72)*
 
 
Demographics N % 
Gender (n = 71)   
Female 
Male 
63 
8 
88.7 
11.3 
Age (n = 67)   
23–30 
31–40 
>41 
32 
22 
13 
47.8 
32.8 
19.4 
Nationality (n = 71)   
Saudi 
Non-Saudi 
5 
66 
7.0 
93.0 
First year registered (n = 64)   
<1996 
1996–2000 
2001–2005 
2006–2010 
2011–2015 
16 
8 
14 
25 
1 
25.0 
12.5 
21.9 
39.0 
1.6 
Qualifications   
High school diploma 
Bachelor’s 
Master’s  
15 
55 
2 
20.8 
76.4 
2.8 
Initial training in the KSA (n = 71)   
Yes 
No 
30 
41 
42.3 
57.7 
Clinical area in the ED (n = 44)   
Adult  
Triage 
Paediatric  
Resuscitation  
OB/GYN 
Observation  
Other 
10 
1 
13 
2 
3 
3 
12 
22.7 
2.3 
29.5 
4.5 
6.8 
6.8 
27.3 
Working hours    
40 
45 
48 
50 
56 
1 
2 
66 
2 
1 
1.4 
2.8 
91.6 
2.8 
1.4 
Position in the ED (n = 70)   
General RN 
Clinical nurse educator 
RN specialist 
Other 
50 
2 
17 
1 
71.4 
2.9 
24.3 
1.4 
*Denominator varies because of missing values 
 
2.6 Ethical issues and considerations
Before this study was conducted, ethical approval was ob-
tained from the Saudi Ministry of Health.
2.7 Data collection
A total of 200 questionnaires were distributed. The com-
pleted questionnaires were placed in a box in each staff room
and the head nurses delivered the boxes to the researcher
after two months. There were two questionnaires used and
combined them into one questionnaire. The original ques-
tionnaires were developed and validated by the same author
(Hammad, née Duong),[14, 16] who granted permission for
this study to use the questionnaires. Of the original ques-
tions, which were written for courses in Australia, only 23
questions were taken from the original which is fit to use for
nurses in the KSA. Two of questions have been changed to
fit courses in the KSA. Three subject matter experts were
assigned to review the changes to the original questionnaire.
2.8 Data analysis
The data were entered into an Excel spreadsheet, which was
cross-checked with the questionnaires. The data were then
exported from Excel to SPSS (version 22). Descriptive statis-
tics such as frequencies, percentages, the median and the
inter-quartile range (IQR) were used to analyse the demo-
graphic data. In addition, the Mann–Whitney U Test was
used to assess Likert scale responses. The purpose was to
compare group means,[32] and determine if any significant
relationships exist. This study investigated the differences
between (i) those who had been involved in disaster training
and those who had not, and (ii) those who had been involved
in a disaster experience and those who had not. Finally, the
open-ended questions were analysed by coding them in SPSS.
The following sections present the details and results of the
analyses.
3. RESULTS
There were seventh subcategories determined nurses’ pre-
paredness in disaster in KSA. “reading of the disaster plan”,
” disaster preparedness training”, “attendance at actual disas-
ters”, “respondents’ level of confidence”, “comparing the two
independent variables relating to preparedness and response
to disaster events”, “The importance of disaster training to
those with and without real experience and with or without
training”, and “respondents’ recommendations”.
3.1 Reading of the disaster plan
Almost all of the respondents (95%) knew the location of the
ED disaster plan. A slightly smaller percentage (91%) had
also read the plan and understood their role in disaster man-
agement. A minority (2.8%) responded that they had read
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the plan but did not understand their role in it (see Figure 1).
Figure 1. Responses to having read the disaster plan (n =
71)
With regard to the major incident plan, 73.5% of the respon-
dents had read it and understood their role in it. A small
proportion (8.8%) had read the plan but did not understand
their role in it (see Figure 2).
3.2 Disaster preparedness training
Roughly two-thirds (63.2%) of respondents stated that they
had undertaken disaster training provided at their hospital,
50% stated that they had attended disaster training within
the last 12 months and 52% reported that they did not re-
ceive payment for attending these courses. Others (41.5%)
reported receiving payment to attend the hospital education
sessions, and 55% had taken disaster courses in tertiary hos-
pitals. Regarding the regularity of this training, the most
frequent response (63.2%) was that it had occurred annually
(see Table 4).
Figure 2. Responses to having read the major incident plan
(n = 68)
Table 4. Sources of disaster training
 
 
Sources of disaster preparedness training  N* % 
Attendance at hospital disaster training (n = 68) 
I have not had any  7 10.3 
In the last 12 months 34 50.0 
Between 12 months and 2 years ago 19 27.9 
More than 2 years ago  8 11.8 
Sources of training education (n = 68) 
Hospital education sessions 43 63.2 
Hospital education sessions and online education  8 11.8 
Online education 6 8.8 
Other  6 8.8 
Hospital education sessions/Saudi medical emergency incident course 2 2.9 
Hospital education sessions and other  1 1.5 
Postgraduate studies (e.g., online courses) 1 1.5 
Saudi emergency medical incident courses  1 1.5 
Paid training (n = 53) 
Hospital education sessions 22 41.5 
Online education 2 3.8 
Did not receive payment 28 52.8 
Hospital education sessions and online education 1 1.9 
Institution at which training was undertaken (n = 20) 
Tertiary 11 55 
Private organisation 4 20 
College 1 5 
Ministry of Health  2 10 
King Fahad Medical City  2 10 
Frequency of disaster training (n = 68)                  
None 4 5.9 
Twice per year or more often 19 26.5 
Annually 43 63.2 
Once every 2 years 3 4.4 
 *Denominator varies because of missing values 
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3.3 Attendance at actual disasters
Of the respondents who had been involved in an actual disas-
ter, 42.9% had faced mass casualties (in a transport incident
for example), and 35.7% had experienced a natural disaster,
such as a flood. The majority (81.8%) of these incidents had
occurred in Riyadh. Almost 56% of respondents who had
experienced disasters had attended the incidents in 2014 (see
Table 5).
Table 5. Summary of respondents’ disaster experience
 
 
Disaster characteristics N* % 
Type (n = 14)   
Transport incidents  6 42.9 
Natural disaster  5 35.7 
Mass casualties  1 7.1 
Transport incidents and mass casualties  1 7.1 
Transport incidents, smoke inhalation, food poisoning and burns  1 7.1 
Location (n = 11) 
Riyadh 9 81.8 
Jeddah 1 9.1 
Riyadh and the Philippines 1 9.1 
Year (n = 9) 
2003 1 11.1 
2010 1 11.1 
2012 1 11.1 
2013 1 11.1 
2014 5 55.6 
 *Denominator varies because of missing values 
 
3.4 Respondents’ level of confidence
All respondents, whether or not they had been involved in
disaster or mass casualty events or training, were asked to
respond to a 6-point confidence-related Likert scale, with 0
being ‘not at all confident’ and 5 being ‘extremely confident’.
3.4.1 Respondents who had received training
The confidence ratings of respondents who were trained in
disaster or mass casualty preparation are shown in Table 6.
In general, all respondents who responded to this question
reported that they were confident, with similar levels of con-
fidence reported for disasters and mass casualty events. The
table shows that the vast majority of respondents (91%) per-
ceived training as extremely important. No respondents rated
it as slightly, mildly or not at all important.
3.4.2 Respondents who had not received training
Table 7 shows the confidence ratings of respondents who
had never been involved in disaster or mass casualty training.
Interestingly, almost 85% of those who had not undertaken
disaster training selected levels from confident to extremely
confident. However, the confidence rating of respondents
who had never been trained in managing mass casualties
dropped to below 80%, in contrast to the response of those
who had received training (see Table 6). All respondents
thought that training was either extremely important (69%)
or very important (31%).
Table 6. Confidence levels of respondents who had participated in disaster or mass casualties training
 
 
 
  Confidence Level After Disaster Training    
Not at all  
confident 
Mildly 
confident  
Slightly 
confident 
Confident 
Very 
confident 
Extremely 
confident 
After disaster training  
(n = 43), 59.7% 
0 0 2.3% 34.9% 48.8% 14.0% 
After mass casualties training  
(n = 42), 58% 
0 0 4.8% 35.7% 38.1% 21.4% 
 
  Participants Who Had Received Training     
Not at all  
important  
Mildly  
important  
Slightly 
important 
Important  
Very 
important  
Extremely 
important  
After training (n = 42), 58% 0 0 0 2.4% 7.1% 90.5% 
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3.4.3 Respondents’ level of confidence in relation to expe-
rience
The confidence of respondents who had been involved in a
disaster or mass casualties event were found to differ from
that of those who had not (see Table 7).
(1) Respondents previously involved in a disaster or mass
casualty event
Table 8 shows the proportion of responses under each Likert
category for participants who had been involved in a disaster
or mass casualty event. More than 90% were at least con-
fident. Of those who had experienced mass casualties, less
than 85% were confident, while more than 15% of respon-
dents rated themselves as slightly confident. Similarly to
Tables 7 and 8 shows that the vast majority of respondents
thought that disaster training was extremely important.
(2) Respondents who had not been involved in a disaster
Table 9 shows that the vast majority of respondents who had
not been involved in disasters (92%) or mass casualty (90%)
reported that they were at least confident, with approximately
2% feeling not all confident in either case. Similarly, the
vast majority of respondents thought that training was either
extremely or very important (98%), and the remaining 2%
considered training to be important.
Table 7. Confidence level of respondents who had not participated in disaster or mass casualties training
 
 
 
  Confidence Level    
Not at all 
 confident 
Mildly 
confident  
Slightly 
confident 
Confident 
 
Very  
important 
Extremely 
confident  
No disaster training (n = 27), 38% 3.7% 3.7% 7.4% 40.7% 40.7% 3.7% 
No mass casualties training (n = 27), 38% 3.7% 3.7% 14.8% 40.7% 33.3% 3.7% 
 
Participants Who Had Received Training  
Not at all 
important  
Mildly 
important  
Slightly 
important 
Important 
 
Very  
important 
Extremely 
important 
(n = 26), 36% 0 0 0 0 30.8% 69.2% 
 
Table 8. Confidence level of respondents with real-life disaster or mass casualty experience
 
 
 
Confidence In Experience 
Not at all 
confident 
Mildly 
confident 
Slightly 
confident 
Confident 
Very 
confident 
Extremely 
confident 
Disaster (n = 19), 26.3% 0 0 5.3% 42.1% 31.6% 21.1% 
Mass casualties (n = 19), 26.3% 0 0 15.8% 26.3% 36.8% 21.1% 
 
Participants Who Had Training 
Not at all 
important 
Mildly 
important 
Slightly 
important 
Important 
Very 
important 
Extremely 
important 
After training (n = 19), 26.3% 0 0 0 0 5.3% 94.7% 
 
3.5 Comparing the two independent variables relating
to preparedness and response to disaster events
3.5.1 Confidence in responding to a disaster
A Mann–Whitney U test revealed that the confidence level
(in responding to a disaster) of respondents who had been in-
volved in ED disaster exercises was statistically significantly
higher than that of those who had not (Z = -2.019, p = .04).
These results are presented graphically in Figure 3.
However, no significant difference was found between the
confidence level of respondents who had experienced a disas-
ter event and that of those who had not (Z = -.395, p = .693).
These results are presented graphically in Figure 4.
3.5.2 Confidence in responding to mass casualty events
The confidence level of those who had been involved in ED
mass casualty training exercises were statistically signifi-
cantly higher than that of those who had not (Z = -2.547, p =
.01). These results are presented graphically in Figure 5.
However, a Mann–Whitney U test revealed that there was
no statistically significant difference between the confidence
level of respondents who had experienced mass casualties
and that of those who had not (Z = -.699, p = .485). These
results are presented graphically in Figure 6.
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Table 9. Confidence level of respondents who had not been involved in disasters
 
 
Responding to 
Confidence About Responding 
Not at all 
confident 
Mildly 
confident 
Slightly 
confident 
Confident 
Very 
confident 
Extremely 
confident 
Disaster (n = 51), 70.8% 1.9 1.9 3.8 34.6 51.9 5.8 
Mass casualties (n = 52), 72.2% 2 2 5.9 43.1 35.3 11.8 
 
Participants Who Had Training 
Not at all 
important 
Mildly 
important 
Slightly 
important 
Important 
 
Very 
important 
Extremely 
important 
After training (n = 50), 69.4% 0 0 0 2 22 76 
 
Figure 3. Confidence levels in preparedness for disaster among respondents with and without disaster training
Figure 4. Confidence levels in preparedness for disaster among respondents with and without real disaster experience
Figure 5. Confidence levels in preparedness for mass casualties among respondents with and without training
3.6 The importance of disaster training to those with
and without real experience and with or without
training
Those who had received training in disasters and mass ca-
sualties were statistically significantly more likely to rate
training as being important (Z = -2.137, p = .03) than those
who had not received training. These results are presented
graphically in Figure 7.
With regard to the importance of disaster training, no statis-
tically significant difference in ratings was found between
respondents who had disaster experience and those who had
none (Z = -1.772, p = .07). These results are presented
graphically in Figure 8.
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Figure 6. Confidence levels in preparedness for mass casualties among respondents with and without real mass casualty
experience
Figure 7. The importance of disaster training as rated by those with and without training
Figure 8. The importance of disaster training as rated by those with and without experience
3.7 Respondents’ recommendations
In the open-ended question relating to future education and
training, 90% of the respondents stated that disaster educa-
tion and training should be improved, while 10% indicated
that hospital policies need to be improved (see Table 10).
Table 10. Respondents’ recommendations for future
disaster training
 
 
Suggestions (n = 10) N % 
Improve education and training 9 90 
Improve hospital policies 1 10 
 
4. DISCUSSION
4.1 Introduction
Disasters have become more frequent in the past 20 years.[3]
All healthcare workers who are on the front lines, includ-
ing nurses, must be prepared for disasters.[5] The liter-
ature review of this study revealed that, although nurses
seem to be unprepared to respond to disasters, they are
willing to undertake training to improve their prepared-
ness.[9, 10, 16, 18, 21, 22, 24, 33–35] Thus, the current study examined
the disaster preparedness of emergency nurses working in
health services in the KSA.
The previous chapter presented the study findings. In this
chapter the main findings are discussed in the context of
the literature review with reference to nurses’ knowledge
of hospital disaster plans, disaster education and training,
confidence and experience. Finally, future work and the limi-
tations of the study are discussed and the overall conclusion
is presented.
4.2 Knowledge of hospital disaster plans
In the current study, the majority of nurses reported that they
know the location of their hospital’s disaster plan. In contrast,
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Whetzel et al.[24] found that less than 10% of nurses knew
the location of their hospital’s disaster plan. Further, in the
current study respondents report having read the plans and
understood their role in disasters and major incidents, which
concurs with the findings of several studies that also reported
that nurses have read their hospital’s disaster plans.[14, 15]
In this study a very small minority of respondents stated that
they did not understand their role after reading their hospital’s
disaster and major incidents plan. This result contrasts with
that of Hammad et al.,[16] who found that almost all nurses
in their study were confused about their role in the chain of
command. Understanding hospital policy and disaster plans
may improve nurses’ knowledge and skills, and consequently,
their preparedness to manage disaster events.[36] This may
be attributed to the length of hospital policies or the structure
of the disaster plans themselves and how they are presented
to nurses. Therefore, the policies and plans may need to be
revised or updated.[37] It is hard to reach a definitive conclu-
sion as to why nurses were unable to understand their role
after reading the disaster plan, and this may require further
investigation. However, at this stage it may be reasonable
to suggest simplifying the policy and presenting the role of
nurses in a clear way.[5]
4.3 Disaster education and training
In the current study, more than half of the respondents re-
ported that they received annual disaster training. Continuous
disaster training is important, as it helps to refresh and update
skills.[38] Training should be provided to nurses on a regular
basis, such as once or twice per year. Several studies agree
on the importance of conducting regular training.[9, 15, 16] The
Joint Commission on Accreditation of Health Care Organi-
zations[39] recommends that all hospitals run two disaster
drills per year, one table-top and one simulating an actual
influx of patients, to be attended by all hospital staff, includ-
ing nurses.[40] However, the literature showed that nurses
sometimes receive training infrequently. For instance, in the
study by Hammad et al.[16] a number of nurses reported that
they had not received any disaster training in the past year
and some had not received disaster training at all.
Further, the current study shows that more than half of the
respondents received their training at tertiary hospitals in
the form of hospital education sessions, and less than 5% of
respondents received their training in the form of postgradu-
ate courses and Saudi emergency medical incident courses.
Hospital-based education may not be carefully provided to
nurses for the following reasons: firstly, it tends to be low-
cost site-based training that attempts to fulfil specific ac-
creditation requirements; secondly, it tends to vary among
different hospitals as it is mainly based on individual hospital
needs. Al-Thobaity et al.[10] compared nurses’ prepared-
ness in hospitals in different sectors and found that nurses’
preparedness varied among different hospitals and different
sectors. Such variation might result in inconsistent skill lev-
els among nurses. The role of centrally-based education
relating to disaster preparedness remains unclear. Regardless
where the training takes place, it is essential that nurses at
all hospitals are adequately trained and prepared. A future
transition from peripheral hospital-based training to centrally-
based training is another area that should be investigated with
regard to nurse preparedness in the future.
4.4 Confidence
Of the respondents in this study, only a small number rated
their confidence after being involved in training and cited
their opinion of the training they undertook. The results
showed that the confidence level of respondents who had
undertaken disaster or mass casualties training was higher
than that of those who had not. Further, respondents who had
taken a disaster training course tended to perceive the train-
ing as important. This may indicate that the training gave
those respondents extra skills and insights into managing dis-
asters, leading to an increase in their confidence and belief
in the importance of training. Both Duong[14] and Powers[40]
pointed out that there is a proportional relationship between
the amount of training that nurses receive and their level of
confidence, that is, the less training nurses receive, the lower
their confidence. A prepared nurse tends to feel confident
that s/he can save lives in a real disaster.[41] When nurses
are adequately prepared, they feel sufficiently confident to
respond to a disaster in a way that is organised, standardised
and evidence-based.
Confidence was found to be a critical element in attending
a real disaster incident.[22] The current study found no sig-
nificant difference in confidence between those respondents
who had attended a real disaster or mass casualty experience
(26%) and those who had not. In contrast, Arbon et al.[11]
found that nurses who have frequently dealt with different
types of disasters were more confident in responding to dis-
aster events. This study did not investigate whether there
was a significant relationship between the confidence level
of those who had attended disaster training and that of those
who had attended a real disaster. This requires further inves-
tigation. Arbon, Ranse, et al.[12] found that participants in
their study were willing to respond to a disaster, but factors
like the nature of the disaster, their family situation and work
environment may influence their willingness. According to
the Oxford Dictionary,[42] willingness is ‘the quality or state
of being prepared to do something’. This is likely to be a lim-
itation of the training aspect, as the training sessions are not
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applicable to all types of disaster events. Since respondents
may not be trained in all kinds of disaster incidents, they may
feel unprepared when involved in a real disaster.[24] Simi-
larly, Manley et al.[17] found that the perception of safety
influences participants’ willingness to become involved in
a disaster, as respondents indicated that they were willing
to deal with any kind of medical and surgical case (e.g., a
patient cardiac emergency or motor vehicle event), but not
with victims of radiation events.
4.5 Disaster experience
The respondents in the current study seem to have had mini-
mal exposure to disaster experiences. Only 14 identified the
type of disaster that they had experienced. Of these, 79%
reported that they had responded to a natural disaster (e.g.,
flood = 36%) or mass casualty event (e.g., transport accidents
= 43%) during 2014.[43] Duong[14] also considered motor
vehicle accidents a type of disaster incident. This study did
not determine the number of victims per disaster event as
this data lay beyond the study’s scope. However, the World
Health Organization[44] has stated that the KSA has the high-
est road traffic accident mortality rate in the world, and that,
of every 32 people involved in a vehicle accident in the KSA,
one was either injured or killed in massive accidents.
Of those who identified the type of disaster they had expe-
rienced, 36% dealt with floods. This is not an unexpected
result, since floods regularly occur in Riyadh.[45] From the
perspective of the health care system, disasters with advance
notice, such as floods, may result in fewer victims.[46]
It is unclear why none of the nurses reported experience with
biological threats, as the KSA experienced several hospi-
tal outbreaks of such threats as the Middle East respiratory
syndrome coronavirus between 2012 and August 2015.[47]
The respondents in our study may not have considered these
types of outbreaks biological disasters.
4.6 Future work
The current study has identified several areas for future in-
vestigation, some of which arose from the study findings and
others from the discussion. In general, there is a paucity of
research in the KSA about nurses’ preparedness for disaster.
Although the role of hospitals in disaster training and educa-
tion is well acknowledged by respondents in the current study
and the literature, the role of formal education is unclear and
requires further investigation. There is also a potential need
to emphasise the role of centrally-based education. Training
should also take various forms, including table-top exercise
drills.
This study investigated separately the confidence levels of
those who had attended training sessions and those who had
experienced a real disaster. Further investigation is required
to identify whether there is a significant relationship between
confidence after training and confidence after a real disaster.
Although respondents were asked about the types of disaster
incidents in which they had been involved, it was beyond
the scope of the current study to investigate this in depth.
This study showed that respondents may not be aware of the
different types of disaster, and, in particular, may not know
what to consider a disaster. This may also indicate areas in
which nurses require additional training, such as biological
threats. The limited disaster experience reported by respon-
dents may influence their ability to respond to different types
of disaster events. This highlights the need for a variety of
disaster education and training courses.
4.7 Limitations
The limitations of this study include self-reporting, which
may lead to bias. Respondent loss of interest appeared to in-
fluence the results, mainly in the open-ended questions at the
end of the questionnaire, and the number of respondents who
responded to questions throughout the questionnaire differed
dramatically. For example, 72 respondents answered the
demographic data items, 42 respondents answered the per-
ception and confidence items and only 14 answered items in
the final section of the questionnaire. This led to an increase
in the number of missing values.
Another limitation is related to the sampling. The sample in
the current study was small and selective, which dramatically
limits the generalisability of the findings. It may also influ-
ence the research outcomes by obscuring existing statistically
significant findings. This limitation was partly created by the
regulations set by the administration of one of the hospitals
during the distribution of the questionnaire. The hospital
mandated that the researcher must provide two copies of the
questionnaire (in Arabic and in English). The researcher
was also not allowed to administer the questionnaire herself
and had to rely on others to administer it through a lengthy
process. Forty-nine respondents completed the Arabic copy
of the questionnaire, although they were instructed not to
answer in Arabic. Consequently, these submissions were
ineligible because the MUHREC had not granted the study
permission to use an Arabic questionnaire.
5. CONCLUSION
This study examined the disaster preparedness of emergency
nurses working in health care services in the KSA. In par-
ticular, the study aimed to identify their level of confidence,
knowledge, training and experience. The data were gathered
from two hospitals in Riyadh. The study revealed that most
respondents understood their role after reading the disaster
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plan. A small minority received their disaster education an-
nually in a tertiary hospital in the form of education sessions.
Less than half of the participants responded to items relating
to perception and confidence. However, a statistically sig-
nificant difference in confidence and perception was found
between those who had undertaken disaster or mass casu-
alties training and those who had not. At the same time,
no significant difference in confidence was found between
those who had attended a real disaster or mass casualties
experience and those who had not.
Respondents had minimal disaster experience, which may ex-
plain why they did not feel confident about being involved in
real disaster events. This highlights the need for continuous
efforts to expand disaster training and ensure that nurses are
properly prepared. Thus, this study helps to fill an existing
knowledge gap in the literature, and may inform hospital
managers, educators and nurses about the current state of
nurses’ knowledge and confidence.
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